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U-PROGRAM 
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U-PROGRAM 
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■iXIXOXOl 


CONTROL STORE 
BITS 0-23 


TMM 0RAW1M OONTAIN* INFORMATION PROPRIETARY TO 
OCUPUTERYICIOH OORPC \T»ON AND It NOT TO U MED OR REPRO¬ 
DUCED WITHOUT PERU IWI OH Of OOUPUTEAVIRIOH CORPORATION 



COMPUTERVISION CORP. 

•n mm. (noton mao mute u 

BEDFORD. MASS. 01730 


tagosESSiii 


REVISION OEWRIPTMN AfRO DATE 

• GPU 

SCHEMATIC DIAGRAM 


S23E017 


SHT 17 OF 18 SHT 




















































































































0-1K/0-2K 


1-2K/2-4K 



2-3K/4-6K 


S23E017 


COMPUTERVISION CORP. 

an auMJMn* road aoun u 

BEDFORD. UASS. 01730 _ 


aiBHATUM 


1 GPU 

SCHEMATIC DIAGRAM 




SHT 18 OF 19 SHT 































































































































































0-1K/0-2K 


1-2K/2-4K 





































































































































































GPU Microprogram Flow Charts 



8 


6 



ALU OPERATION 
R (OP) S , SHIFT—*-DEST 
R--(RA,0 ,IB) 

RA s REG FILE A-ADDR 
IB - IBUS DATA 
5 t(RA,RB,0,Q) 

RB - REG F/LEB-ADDR 
Q -- Q REG 

(OP)-('-t-,-,.OR. r ANb. r EXOR. ) .EX NOR) 

SHIFT ~(R5,LS) IF A SHIFT EXISTS 
RS-- RIGHT SHIFT 
LS- LEFT SHIFT 

OESTr (RB,Q,F) 

F - ALU OUTPUT 

NOTE: W/WEN RB OR Q IS SELECTED AS 
THE ALU DEST, THE RESULT WILL 
ALSO APPEAR ATTHE F OUTPUT 


3 


2 


1 


IBUS TRANSFER (IB) 

IBUS SOURCE: RDSEL—*IBUS OESTtWRTSSL 
IBUS S0URCE5 =SHF1 
SHF2 
SH F3 
5 H F4 
INFIFD 
ALU 
RA 
IMAR 

IWEM- [SADRIMADR] I MEM 
ROM - (SADRJMADRl ROM 
RDSEL- (ROALL ,RD i ,RD2 ,RD3) 

IBUS DESTINATIONS - BMAR 

BMEM 

CAR 

OUT FIFO 
IMAR 

EIME.M - [SADR: MAORI IMEM 

TEST -|TaDR] TEST 

5HF1 

5HF2 

SHF3 

SH F4- 

WRT5EL --(WRT0 ,WRT1 ,WRT2 ,WRT3 

W RT12, WRTI3 JWRT23 , WRT ALL) 

IMEM TRANSFER 

£aDR'.MRDR] IMEM-*-IMEM DESTINATION 
I ME M DESTINATIONS = MU LI 

MUL2 
MU L3 
HUL4 

U-5FQ OPCODE 

SEE THE U-CODE LISTING FOR THE IG POSSIBLE ' 
OPCODES AND THEIR DEFINITIONS 

BRANCH ADDRESS 

: XY2- REPRESENTS THE LABEL THAT A JUMP WILL 
GO TO UPON EXECUTION 

( )-RE PRESENTS AN ABSOLUTE NUMBER 


MISCELLANEOUS 
TA5KTERM 
LDCOND 
XCYC 
INCIMAR 
IN V 

MUL60 (OP) 

(pp)t (lshf, RSSEX , MULT) 

DIVIDE 
CLRFLAGS 
FLAG (X)--(0,l) 

ENSTENJD 

EADRB 

P2 

TEST CONDITION 
TEST BYTE L 

[TADf^ TSTBYTl (TSTBIT) * (0 ( /) ? 
TEST BYTE 2 

|TADRj TSTBYT2 (TSTBIT) - (0,f) T 
FLAGS TEST BTTE 
FLAG (X) = (0,i) ? 

X - 0,1,2,.. .,7 

LATCHED CONDITIONS TEST BYTE 
F = 0 ? 

FBTT2 =0 ? 

FBYTS-0? 

F 3 = 1 ? 

O VR1 - 1? 

DYNAMIC CONDITIONS TEST BYTE 
F = 0 ? 

F3 = 1 ? 

IB0 * 1? 

IM0 -- 1? 

NOTE: THESE ARE DENOTED BY THE 
VIORD “DYNAMIC''' WITHIN THE 
TEST DIAMOND 




THt* DRAWING CONTJUNS INFORMATION PROPRIETARY TO COMPUTERY15ION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERYISION CORPORATION. 
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FLA &(2/) -1 


CLR FLAG Z 


SET FLAG 2. 



30 


FALSE 






FLAG(S’) -1 


INV 

C3P 

:err ih 


TEST FLAG 3 FOR 0 


SET FLAG 3 


TEST FLA&3FOR1 




35" 


CJP 

INV 

'ERR1H 


SH.T 


SET FLAG 4- 


TE 5T FLAG 4- FOR 1 



IDS21E10G5' 

lei 


CONTINUE FLAGS BYTE TEST 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERYISION 
CORPORATION ANO IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERVCWN CORPORATION. 
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HR XT ASSEMBLY 
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.XX - * -01 
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AND SHARP EDGES 


SEE SHt'ET 1 
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VJR1TE CTRL ROM TEST 


CHECK TO INSURE THAT ROM DATA CAN BE WRITTEN INTO 

BYTE51 AND 2. OF THE TEST BYTE FILE (THIS VERIFIES WRT1 AND VJRTi) 


4-5 



4t> 


$6 TO TEST WORD F 


TEST BIT 0 OF BYTE 1 
WORD F FOR 0 


TRUE 


TEST BIT i OF BYTE £. 
WORD F FOR 0 


ERR 2. 


13E 



IF WRITING TQ BYTEi 
IS IN ERROR ,TASKTERfA 



CJP 

INV 

:errc 


TRUE 


TRUE 


ERRS 


HB04-000 TO 
TEST WORD F 


TEST BIT0 OF BYTE 1 
WORD F FOR 1 



I3F 


JUMP 

[TASKTERM :ERR3 

IF WRITING TO BYTE 2 
IS IN ERROR.,TASKTERM 


FALSE 


47 


FALSE 

4& 


47 


4A 


/\ TRUE 
nBf3TSTBYT2aY>- : -» 

[maDR;H20] R0M-» 

-» 


Z _ \ TRUE 

K[H0TSTBYTi{0b-—-► 




ttl0TEST:WRT0 



\ ~ L? - /' 


CJP 

\ 

/ 



CJP 


CJP 

INV '.ERRS 

\ 

/ 



XNV ERR 2 A 

\X 

INV '.ERR3A 


TEST BIT1 OF BYTE 2 
WORD F FOR 1 


WRT0 -» WRITE 

NO BYTES , SO 
THIS IS A NOP 


TEST BIT0 OF BYTE 1 
WORD F FORI 



SH. 7 


FALSE 


ERR 2. A 


TEST BIT 1 OF BYTE 2 
WORD F FOR 1 

HO 


FALSE 


Ids z. ie iocs' 


ERR3A 


JUMP 
[TASKTERM : ERR Z A 

IF WRT0 DID NOT 
INHIBIT URITING TO 



BYTE 1 .TASKTERM 


IF WRT0 DID NOT 
INHIBIT WRITING TO 
BYTE Z ,TASKTERM 


TEST WRITE CTRL ROM 
BYTES L AND 2, 
SIMULTANEOUSLY, CHECK 
TEST BYTE FILES 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO C0MPU7ERVIS10N 

TQWCTAIICtt_ 

CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERVISION CORPORATION. 
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REVISION DESCRIPTION 
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TITLC 

GPU MICRDPROGRRIA 
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SCALE 

i-' 
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UNIT 
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CJP 

INV 

'.ERR 7 


READ BYTE 1 TEST 


CHECK BYTE 1 TO BYTE 2. AND BYTE 1 TO BYTE3 
DATA TRANSFERS 


Jj-] T STBTri(3^>—————-► [mADR‘. Hfi] IMEM'.RDlj- 

\ =1? / — [5]TEST ! 


15] T5TBYT1 (3) 

\ / 


TRUE 


CJP 

:ERR7A 


TEST BIT5 OFBYTFi 
WORD 4- FOR i 


FALSE 


H101010TD TEST WORDS 


TEST BIT3 OF BYTE1 
WORD 5 FORI 


FALSE 


[MADR'-tlROM ;RD3 
—HMEH 


55 TO IMEM ADDR 4 
(RDM ADDR4 -H080000) 


[MADR:4]ROM:RDl 
—-IMEM 


H0B0B0B TOIMEM 
ADDR 4 


(MADR:^0 THEM- 
&0 TEST 


H0&0B0S TO TEST WORD Co 



ERR7A 


TUMP 
TASKTERM: ERR 7 

IF BYTE 2-1 TRANSFER 
IN ERROR,TASKTERM 


JUMP 

TASKTERM: ERR7A 

IF BYTE2-3 TRANSFEPv 
IN ERROR,TASKTERM 



G7 


CJP 

INV 

ERR8 




WRITE BYTE 3 TEST 


-CHECK THE VALIDITY OF NOT WRITING TO BYTE 3 



rcjTSTBYT2(4-l 

\ -i? / 


TRUE 


TEST BIT4 OFBYTE2. 
WORD <o FOR 1 


FALSE 


(MADR:4}IMEM:RD3- 

—* [t] test 


H0B0B0B TO TEST WORD 7 


(j]TSTBYT £ (4) 


TRUE 


CJP 

TNV : ERR BA 

TESTBIT4 OF BYTE 2. 
WORD 7 FOR t 


FALSE 


ERR8A 


[MAOR'-Hlf] R0M:RD2. 

--IMEM 


0 TO IMEM ADDR H Zl 
(ROM AQDRH2.L--H000020) 



JUMP 
TASKTERM :ERRB 

IF BYTE 1-Z TRANSFER 
IN ERROR ,TASKTERM 


TUMP 

TASKTERM: ERRBA 

IF BYTE 1-3 TRANSFER 
IN ERROR,TASKTERM 


[MADR:Ht£]RC>M —( 
IMEW-WRT# 


WRTj6—♦ WRITE NO 
BYTES, SO THIS IS 
A NOP 


I ) SH. 10 


DS21 ElOtfiS 

le 


FINISH READ CTRL RDM BYTE2 TEST, 
TEST READ CTRL ROM BYTE 1, 
START ADDITIONAL WRITE CTRL 
ROM BYTE 3 TEST 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTE RVISK3N 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERYISION CORPORATION. 


rf~ 

W 


PART WUWIR 1 NCXT ASSEMBLY 

COMPUTERVISION CORR 

201 Burlington Road 
Bedford, Massachusetts 01730 


1 TOLERANCES 

=T 

DECIMAL 
.XX **.01 

.XXX »±00S 
.XXXX «*.00I0 
FRACTIONAL-* I/M 
ANGULAR « * 1*00' 

®*** n.O'Uwn 

ifl-Tl 

CHK 


ENGR 


PROJ 


MF« 


SIGNATURE 

DATE 



GPU MICROPROGRAM 
FLOW CHARTS 

C>i y *Sf PS 21 £10 G>£~ 

f? 'F' tHTfT 7 Of 30»«m 





















8 
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©- 

SH.S 


5 a TO TEST WORD & 


H4-00 ro Rll 


! 

SC 

_l_ 



0 -»Q 

[HADR:HEOlMEM:Rt)S 

-► 


—♦fa] TEST 





CJP 



:ERRLB 



ALU TE ST (-* FIRST LOAD THE REGISTER FILES 


FALSE 



TEST BITE OF BT TE 1 
WORD & FOR 0 j 
LOAD 0 TO O.RE& 


‘RUE 


ERR LB 


0 TO R0 


i TO Ri 


2. TO RB. 



IFWRT0 DID NOT INHIBIT 
WRITING TO BYTE3,TASKTERM 


H600 TO RIB 


H1000 TO RI3 


HB000 TO RI4 


H4-000 TO RI5, 
LATCH THE F --0 
CONDITION FALSE 


A- TO R3 



72 

73 

74 

7 s 

7fc 


77 

■ --- P 

7B 



R3,LS -»R4 


R4-,LS-►R5' 


RE, LS-»RS 


RS,LS-»R7 


R7, LS—»R& 

— . ___ P 

RB,LS -►RR 

RS,LS-►RI0 

-> 

“- P 

...y 

— 






8 TO R4- 


H10 TO R5" 

HB0 TO RCo 

H4-0 TD R7 

HB0 TO RB 


H100 TO Rfi 


H200 TO RI0 


7*1 


7A 

7B 

7C 

7D 





R10,LS -►Rll 


R1I,LS -►RIB 


R\Z,LS—► R13 


R13,LS-►RI4 


RI4-,LS-»RI5 













P 



_k( ,T | 5H. 11 
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FINISH WRITE C 


I DS 21 E10G.S 
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START ALU TEST 
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B 


ALU TEST-» NOW USE THE REGISTER FILE , Q REG, AND ARITHMETIC SECTION 

- TO CHECK THE ALU OPERATION 



■ \Z. 


IdSZIEIOCjS- 

1 a 


CONTINUE ALU TEST, 

CHECK F'-0 LATCHED CONDITION 


1 THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERVISION 

1 CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PEAMIS- 
| SION OF COMRUTERVISION CORPORATION. 
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STM 
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TITLE 

GPU MICROPROGRAM 
PI nw fHARTS 

SCAUt^ 

»? DSZlElOCoS” 

UNIT 

wt. 'r~ 

BHEEtii OP30BHEETB 


B 


womct r-ww 
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88 


&q 


8A 


8B 


BC 



SH.13 


|D5 Z1E 


10 LSI 


la 


SH.ii 


SH.ll 


5H,1± 


FINISH ALU ARITHMETIC TEST 
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SION OF COMPUTERVIStON CORPORATION. 
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CHECK FBYT2. -Q AND FEY75 - T> 


ROM TO IBUS TO ALU TESTS 


■CHECK F5 AND OVR1 
LATCHED CONDITIONS 



CJP 

:ERR10A 


HI00 TO F, 

LATCH FBVT2. -0 FALSE 


FBYTL-0 ? 


TRUE 


FALSE 


LDCOND 
£ TO F, 

LATCH FBYT3 -0 FALSE 


CJP 

••ERR10B 


FBYT3 -p? 


TRUE 


FALSE 


IS .EXOIA. Rll 

► [MADFCHQ] ROM-* ■ 
IB 

LDCOND 

H400 TO IB. 

0 TO F, 

CATCH Ft0 TRUE 


ERRI0A 


ERRI0B 


TUMP 

TASKTERM:ERRI0A 

IF FBTT2--0 SET IN 
ERROR,TASKTERM 


JUMP 

taskterm:erri0b 

TF FBYT5=0 SETIN 
ERROR,TASKTERfT 


IB.EXOR. 0 

r T / 

-* [PlAOR : OJ ROM —► ' 

IB \ 
INV CJP 

LDCOND 1ERR10C 

H&00QO2 TO IB, 
HFS00020 r0F 
LATCH F3-1 TRUE 
(THE 4- MSB'S OF F ARE 
THE OVERFLOW SLICE) 


F--0 7 


FALSE 


ID, LS • 


► [MADR:H ROM—► 
IB 

CJP 

INV :ERRli 

H£00000 T 0 IB, 
H 400000 TO Rl£ 


F3--1? 


TR UE 


ERR10C 


FALSE 


ERRli 


IB LR12 —*F 

► jPlADRtl] ROM—» - 

IB 

LDCOND 

H4-J00000 TO I B, 
H0B00000 TO F, 

LATCH OVR1--1 TRUE, 
LATCH F3-i FALSE 



CJP 

INV 

•-ERRVZ 


OYR1 - IT 


TRUE 


FALSE 


ERR l£ 


JUMP 

TASKTERM :ERR10C 

IF ROMTDrB TO ALU 
IN ERROR,TASKTERM 


JUMP 

TASKTERM :ERR11 

IF F3 D/D NOT SET 
SET,TASKTERM 


JUMP 

TA5KTERM ;ERR1£ 

IFOVRL DID NOT SET 
SET, TASKTERM 



[DS £ 1 E lDCoS 

[I 


CHECK FBYTt --(2 AND 
FBYT3 -0 LATCH COND, 
CHECK FB AND OVR1 
LATCH COND BY USING 
ROM TOIBUS TO ALU 
DATA PATH 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERV1SION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERM IS- 
tWN OF COMPUTERVISION CORPORATION. 
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0- 

-♦F 

LDCOND 

CJP 
*, ERRllA 


0 TO F, 

LATCH OVR1-1 FALSE 



ALU OUTPUT TO XBUS TEST 


IB-► RIOS 


F3 --1 ? 


FALSE 


OV'Rl -1 ? 


FALSE 


CJP 

-.ERR12A 


(TRUE 


[mADR;H2B|R0M- 
! ‘ IB 


H AAA AAA TO R)<2 


ALU-► 

AADR-^ IMEM 


HAAAAAA TO IHEM 
ADDR 0 


ERRllA 


ERRI2.A 


JUMP 

TASKTERM:ERFU1A 

IF F3 REMAINED SET, 
TASKTERM 






JUMP 

TASKTERM-.ERR ISA 


IF 0VR1 REMAINED 

SET,TASKTERM 


A0 


CJP 

r/vv 

:ERR 13 


I BYPASS ALU TO IBUS TEST^ 

A1 


F=0 ? 


FALSE 


ERR 13 


[rib) al_u— 

[HF] TEST 


HH00000 TO TEST 
'WORD F 



CJP 

IMV 

tERRM 


[hfJtsteyti (1) 
\ =1 ? / 


IQ REG LEFT SHIFT | 
I IB-►Q 


[MADR--H7Q] ROM 
-►IB 


TEST BIT 1 OF BfTEl 
WORD F FOR 1 


FALSE 


FLAG (7) - 1 
HD55555 TO Q , 
SET FLAG T 


ERR H 



--- — 


; * 

JUMP 

TASKTERM ; ERR 13 


IF ALU OUTPUT TO IBUS 

IN ERROR,TASKTERM 


JUMP 

TASKTERM :ERK H 

IF REG TO IBUS 
IM ERROR,TASKTERM 


IB.EXOR. RI0- 


CMADR-.0! IMEM 

-►XB 


ILDCOND _ 

HAAAAAA TO IB, 

0 TO F, 

LATCH F -0 TRUE 


Q,LS_A- 

FLAG(7)J 


LEFT SHIFT Q AMD 
MOT TB7 SHIFTED 1MTO 
THE LSB OF Q.HEMCE 
Q = HAAAAAA 


IB.EXOR.Q—-F 


[MADR--Hal ROM 
—-IB 


ILDCOND _ 

HAAAAAA TO IBUS, 
0 TO F, 

LATCH F=0 TRUE 


ID52 1E iOioS" 

IB 


CHECK ALU OUTPUT TO IBUS. 

CHECK REG FILE ALU BYPASS to IBUS, 
START TEST OF Q REG LEFT SHIFT 


THIS DRAWING CONTAINS INFORMATION PROPRIETARY TO COMPUTERS SION 
CORPORATION AND IS NOT TO BE USED OR REPRODUCED WITHOUT PERMIS¬ 
SION OF COMPUTERV1SION CORPORATION. 
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REVISION DESCRIPTION 
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( 
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A7 


H2AAAAA TO Q , 
CLEAR FLAG T 


HAAMAA TO Q 


FALSE 


l_n_r I ZJTiir 1 '-t 

NOT TB7 SHIFTED INTO 
THE LSB OF Q, HENCE 
Q=H555555 



-*i* 


IF Q LEFT SHIFT 
IN ERROR,TASKTERM 



THE LSB OF R1 IS 
SHIFTED IMTO THE 
MSB OF Q, HEMCE 
G=HD55555 


AS 



IB -—>Q 



Q , LS \ — 

FLAG (7) J 


IB. EXOR. Q-► F 


©— 

(MADE' H 7C] ROM. 

-►IB 

Q F = 0 ? 

\ TRUE 



jH-DR '• H SCj RCM 
-►IB 






SH. 14 

IWV CIP 1 

flag(7><2 :ERR 15 

\/ 

i 



LOCDND 



0 '0 F, 

LAiCH f-0 TRUE 


AB 


AC 

AD 

t 

1 


IB-!>Q 


Q ,RS \ > Q 
Rl(23) J 


IB- EXOR.Q—>r 

1 

I 


[MADR'-HSi ROM 
-MB 

/ . „ \TRUE 



(MACE :H7D] ROM 
-KB 


—» 

( F = 0 ? >——-* 





CJP 

IMV :ERRI5A 

X/ 



LDCOMD 

TO! TFR. 



0 70 F, 
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18. EXOR. RI4- 



[MADR - H 7 O] ROI 

— IB 
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